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 The Social and Solidarity Economy: Why 
Is It Relevant to Industrial Ecology? 
 Marlyne  Sahakian 
 Abstract  The goal of this contribution is to illustrate the linkages between industrial 
ecology (IE) and the social and solidarity economy (SSE), an economic paradigm 
that is robust in terms of conceptual and historical developments, and active around 
the world as a social movement. The SSE includes a range of activities, such as fair 
trade, community currencies and some forms of peer-to-peer sharing, to name but a 
few. The links and tensions between SSE and IE are considered fi rst conceptually, by 
uncovering the theoretical frameworks attached to each fi eld. Three ‘solidarity’ prac-
tices are then discussed in relation to industrial ecology activities, namely: aspects of 
the sharing economy, community currencies and forms of crowd-funding. A main 
fi nding is that the two fi elds of research and practice are compatible, as neither focus 
on economic growth and specifi cally profi t as an ultimate aim; yet IE prioritizes 
biophysical considerations, whereas the SSE places more emphasis on people and 
power systems, as expected. One insight gleaned through this process is that more 
attention could be placed on labour conditions, power relations and governance sys-
tems in industrial ecology, building on previous and ongoing work in this area. 
 Four main fi elds of inquiry emerge: understanding whether ‘solidaristic’ coop-
eratives and enterprises could be more receptive to industrial ecology approaches 
and more adept at embracing resource exchanges such as in industrial symbiosis; 
ascertaining to what extent companies already involved in symbiotic relations might 
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 One can no longer even imagine that there could be a single 
standard of value by which to measure things. The neoliberals 
(…) are singing the praises of a global market that is, in fact, 
the single greatest and most monolithic system of measurement 
ever created, a totalizing system that would subordinate 
everything – every object, every piece of land, every human 
capacity or relationship – on the planet to a single standard of 
value. – David Graeber ( 2001 ).
 Toward an Anthropological Theory of Value: 
The false coin of our own dreams, p. xi . 
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also embody social and solidarity values, including notions of participative gover-
nance, limited profi t-making, a focus on employee benefi ts, among others; consid-
ering certain forms of crowdfunding as an opportunity for abating economy-wide 
rebound effects through more socially just and environmentally sound investments; 
and fi nally, the potential for complementary currencies to work towards industrial 
ecology aims. One of the weaknesses of the social and solidarity economy has been 
that of scale, as SSE activities tend to take place on a micro-scale, with some nota-
ble exceptions. That being said, the SSE is well underway and expanding, in 
research and practice, presenting interesting synergies with IE and opportunities for 
further research and action. Bringing together IE and SSE ultimately brings to the 
fore a discussion around paradigms and associated values, including societal and 
environmental priorities which are not always aligned – raising questions around 
what values we wish to put forward in our economy, workplaces and society. 
 Keywords  Community currencies •  Crowd-funding •  Reciprocity •  Solidarity 
economy •  Sharing economy 
1  Introduction 
 In the past decade, a slew of terms have emerged to describe new economic models: 
the people-fi rst or human economy (Ransom and Baird  2010 ; Hart et al.  2010 ), the 
new economy (Schor and Thompson  2014 ), the green economy (UNEP  2011 ), the 
sharing economy (Botsman and Rogers  2010 ; Gansky  2010 ), diverse economies 
(Gibson-Graham  2006 ; Gibson-Graham  2008 ) and the varying defi nitions of the 
circular economy (Yuan et al.  2006 ; Ellen MacArthur Foundation  2013 ), to name 
but a few. In some cases, these terms represent alternatives to the dominant market 
economy, understood here as being based on competition and private ownership; in 
most cases, what plays out in practice are economic activities that are at best com-
plementary to and on the fringes of the market economy. Their emergence suggests 
a growing interest in fi nding new ways to engage in production, consumption, 
exchanges and fi nancing, to better manage resources, and strive for greater prosper-
ity than what is currently being achieved with the dominant economic model. More 
specifi cally, all of these approaches share the ambition of tackling the question of 
how economic systems can better serve – rather than be severed from – environ-
mental or social aims. The goal of this contribution is to assess whether these mod-
els can bring new fi elds of refl ection and action to the industrial ecology 
community. 
 One reason for this renewed interest in economic models is the heightened con-
cern around recurring fi nancial crises, the destabilization of natural cycles and wid-
ening inequalities. Particularly in times of economic depression, people look for 
alternative ways to access products and services, including fi nancial services. In 
Switzerland in 1934, in the wake of the Great Depression and facing a credit crunch, 
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a group of entrepreneurs created a new currency, the WIR, 1 which continues to be 
exchanged today – notably during economic recessions, where this complementary 
currency may have a stabilizing effect on the national economy (Studer  2006 ). Since 
the 2008–2009 fi nancial crisis in Greece, international press has covered the emer-
gence of new forms of barter, where services and products are traded based on units 
of exchange ranging from time to community currencies (Poggioli  2011 ; Lowen 
 2012 ). New peer-to-peer models for sharing resources and services are also very 
much in the spotlight today, propelled by information technologies that have made 
sharing and bartering activities available on a wider scale and across different sec-
tors. The sharing economy touts lofty goals, such community-building, economic 
empowerment, creative expression, but also better resource management. Whether 
these goals are achieved remains to be evaluated in practice, particularly in relation 
to environmental aims: the notion that ‘sharing’ could lead to reduced energy and 
material throughputs are still up for debate (Cohen  2014 ). Kalamar ( 2013 ) coined 
the termed ‘share-washing’ for attempts by ‘business as usual’ activities to claim 
such social goals. 
 In this chapter, the social and solidarity economy (SSE) will be considered, an 
economic paradigm that is robust in terms of conceptual and historical develop-
ments, but also active around the world as a social movement. The SSE includes a 
range of activities, such as fair trade, community currencies, peer-to-peer activities, 
cooperative and mutual organizations, some forms of sharing, to name but a few. 
This chapter introduces the social and solidarity economy (SSE) as a theoretical 
framework, social movement and growing practice around the world. The goal is to 
not to contest the competitive market economy or promote the solidarity economy, 
 per se , but rather place the social and solidarity economy in relation to industrial 
ecology (IE). In comparing the SSE to IE in theory and in practice, the chapter dis-
cusses how a different economic paradigm might be relevant to the industrial ecol-
ogy community. 
 In the section that follows, the social and solidarity economy is defi ned, with a 
discussion around the conceptual links between this economic paradigm and indus-
trial ecology; in the second section, three ‘solidarity’ practices will be discussed in 
relation to IE, namely: activities in the ‘communal’ sharing economy, community 
currencies and ‘solidaristic’ crowd-funding. By refl ecting on the SSE and IE and 
understanding the opportunities and challenges this presents, the aim of this chapter 
is to further the work of industrial ecology community, both in research and 
practice. 
1  See Sahakian ( 2014 ) for an overview of the WIR as well as community currencies in Argentina 
and Japan. The WIR bank emerged from the  Wirtschaftsring-Genossenschaft cooperative 
(‘Economic Circle’ in German, with a play on the word  wir , which translates to  we or  us ). Today, 
more than 60,000 SMEs exchange WIR currency, a unit in parity with the Swiss franc and more 
commonly circulated in German-speaking Switzerland. Given the small scale of WIR exchanges, 
there are some doubts as to whether the stabilizing effect can be attributed to the WIR alone; this 
claim would merit further investigation. 
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2  Conceptual Links 
2.1  What Is the Social and Solidarity Economy? 
 The social and solidarity economy fi nds its roots in the social economy, which 
emerged in the early period of Western industrialization, in the nineteenth century, 
when poverty in urban centres was a central concern. The Welsh social reformer 
Robert Owen founded the cooperative movement at this time, and cooperatives and 
associations became ‘the fi rst line of defence’ in rallying to address social ails 
(Lewis 1997 in Laville  2011 ). The social economy was relegated to the status of a 
‘third sector’ in the post-war period, when the market economy was seen as respon-
sible for regulating property and currencies, and where the welfare state was consid-
ered the primary vector for social action through the redistribution of wealth (Laville 
 1994 ). The social economy cast in this role of a ‘third sector’ represented all other 
forms of organization, including non-profi t and non-governmental activities. 
 Neoliberal policies, recurring fi nancial crises, as well as the failure of the welfare 
state to address social issues, all contributed to a rebirth of the social economy in the 
1990s. As inequalities widened and environmental issues expanded to a local and 
global scale, the ‘sustainable development’ paradigm was brought into question in 
what has been called a ‘crisis of values’, leading to a renewed interest in the social 
economy (Laville and Cattani  2006 ). Almost 10 years after the fi rst Earth Summit, 
the participants at the fi rst World Social Forum in 2001 (Porto Alegre, Brazil) ral-
lied around the phrase ‘Another world is possible’; the social economy was seen as 
playing a prominent role in this new world order. For some, the notion of the ‘social 
economy’ was insuffi cient, as this term was too closely associated with the third 
sector at that time. Arguments were put forward to challenge a defi nition of the 
social economy solely based on the type of entity or legal status. 2 From this effort, 
the term ‘civil and solidarity economy’ was coined to account for numerous other 
initiatives that had emerged, particularly in Europe, that were neither non-for-profi t 
nor non-governmental (Laville  2011 ). Private enterprises, for example, can be built 
on social values and have their place in what came to be known as the ‘social and 
solidarity economy’ (SSE), primarily in French, Spanish, Italian and Portuguese- 
speaking countries, in Europe and in the Americas. 
 As Fraisse ( 2003 ) rightly notes, the SSE is being interpreted in different ways 
around the world. In the United States, members of the SSE aim towards the sys-
2  Historically in France, the defi nition of the social and solidarity economy had been based on 
organizational type: all mutual companies and cooperatives fall under this defi nition. In Western 
Switzerland, however, another defi nition is upheld, that of guiding principles and key criteria. A 
for-profi t company can be part of the SSE, as long as it is aligned with the principles of the SSE 
and profi t-making is not the primary goal. The debate about structure versus content of such orga-
nizations (Kawano  2009 ) has been focused on the distinction between theory and practice: some 
cooperatives may be seeking the economic benefi t for their members above all, while some for-
profi ts may be working towards greater social and environmental aims. Simply put, adopting a 
legal form does not guarantee that an entity becomes part of the social and solidarity economy 
(Swaton  2011 ; Defourny et al.  2000 ). 
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temic transformation of the economy as a whole, across ‘all of the diverse ways that 
human communities meet their needs and create livelihoods together’ (Miller in 
Kawano et al.  2009 : 30), including the private and public sector, and as part of a 
‘counter-hegemonic political economy’ (Satgar  2014 ) or post-capitalist agenda 
(Kawano  2013 ). In other contexts, such as Western Switzerland, the stance is more 
nuanced: SSE is complementary to the market economy, rather than an alternative; 
in the Philippines, the strategy is to create supply chains in the social and solidarity 
economy, mostly in rural areas (Sahakian and Dunand  2015 ). In some cases, the 
public sector also takes on the role of promoting the solidarity economy, as is the 
case in Luxembourg, which has appointed a Ministry of Labour, Employment and 
the Social and Solidarity Economy. In such cases, there is a risk that the public sec-
tor might instrumentalize the social and solidarity economy by outsourcing basic 
social services to third parties, under the guise of solidarity, an issue that has been 
hotly debated in SSE circles. As the late Bernard Eme also noted, the instrumental-
ization can go both ways: civil society actors can also uphold solidarity values in 
order to access state benefi ts (Eme (2005) in Laville and Cattani  2006 ). 
 As a social movement, the social and solidarity economy (SSE) has grown from 
local activities to regional and international networks of members, including 
researchers and practitioners. In the United States, the simpler ‘solidarity economy’ 
is the preferred term, which emerged from the U.S. Social Forum in 2007 and 
resulted in the launch of U.S. Solidarity Economy Network (SEN) (Kawano et al. 
 2009 ). In Latin America, SSE has been tied to the new ‘development’ paradigm 
termed  buen vivir (the good life) (Giovannini  2014 ) and has been discussed in the 
literature by several authors (Lemaître and Helmsing  2012 ; Hillenkamp  2011 ,  2013 ; 
Arruda  2004 ; Singer  2002 ; among others). Less is known about SSE initiatives in 
Asia and Africa. 3 
 Conceptually, the SSE is inspired by the notion of reciprocity put forward by 
Karl Polanyi, who famously argued that the economy is ‘embedded’ in the social 
realm; it has a social purpose and is subordinate to and inseparable from social rela-
tions ( 2001 , originally published in 1944). Four ideal-type models are put forward 
in his work: (1) the market economy; and non-market economies including (2) self- 
suffi ciency (including house-holding or relations between family members), (3) 
redistribution (usually through government) and (4) reciprocity. Several authors 
have argued for the need for the social and solidarity economy to be multidimen-
sional, to include different types of entities, working progressively towards solidar-
istic goals, in a more plural economy and across these four ideal types (Laville 
 2003 ; Kawano et al.  2009 ). Fair trade is an example of the SSE in practice, which 
engages with Polanyi’s different ideal types: the products traded are done so in soli-
darity between consumers and producers, but such activities can benefi t from state 
support (e.g., redistribution), and also engage with the market economy and house- 
holding activities, such as craft making in the home. 
3  For a recent publication from South Africa, see Satgar ( 2014 ); for The Philippines, see Sahakian 
and Dunand ( 2015 ). 
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 The notion of solidarity tends towards a defi nition of reciprocity as going beyond 
the duality of giving, receiving and the obligation to give in return, to exchanges 
across and between different subgroups (Polanyi  1957 ).  Reciprocity in the solidar-
ity economy entails complementary relations based on voluntary interdependence 
(Servet  2007 : 264), or being ‘invested with the potential of solidarity, consciously 
interdependent on others’ (Servet  2006 : 18). This is an important distinction in the-
ory, as it means that the SSE is not solely about reciprocity in dire straits, out of 
necessity, towards the relations of ‘master and slave’, but rather out of an interest in 
the commons and the community. The work of Elinor Ostrom ( 2001 /1990) is rele-
vant here: collective action can be based on voluntary participation and an identifi -
cation of needs, going beyond the individual need or that of a self-interested group, 
to broader social and environmental needs. Sahakian and Servet ( in press ) propose 
the term ‘communal sharing’ to describe forms of sharing that are aligned with the 
notion of collective action (Sahakian and Servet  in press ), a theme that will be fur-
ther explored in the second part of this chapter. 
 SSE is generally understood as placing human beings at the centre of economic 
and social life (ISGC  1997 ). SSE seeks to foster solidarity by placing more impor-
tance on people, rather than the accumulation of capital or profi t. What inspired 
early cooperative and associative movements of the nineteenth century and contin-
ues to drive efforts in the SSE today are the limitations on profi t making: the fi nan-
cial gains for investors are subject to limits (Laville  2011 ). Another aspect is the 
emphasis placed on governance systems. The SSE promotes democratic processes 
within organizations: SSE entities are usually self-managed, self-organized and 
generally independent from State support. According to Laville ( 2003 ), SSE is ulti-
mately about promoting democracy on the local level through economic activity, or 
the ‘democratization’ of the economy based on the participatory engagement of all 
citizens (Defourny and Develtere  1999 ; Fraisse et al.  2007 ). The vision is to include 
all types of people in economic life, engaging them to participate as economic 
actors, most often at the level of the community. In contexts such as the Global 
South, the focus is often on rural contexts and on engaging the poor as primary 
stakeholders in economic activities (Sahakian and Dunand  2015 ). 
 To summarize some of the guiding principles that are put forward by SSE actors, 
the goal of this economy is to place ‘service to its members or to the community 
ahead of profi t; autonomous management; a democratic decision-making process; 
the primacy of people and work over capital in the distribution of revenues’ 
(Defourny et al.  2000 ). Activities could include some forms of social entrepreneur-
ship; community currencies; micro-credit programs; as well certain worker, con-
sumer and producer cooperatives; community gardens or community supported 
agriculture; social reinsertion programs; community-run exchange platforms; do-it- 
yourself initiatives; shared services and goods; insurance and fi nancial services, 
among others. The extent to which these activities fall under SSE umbrella would 
depend on whether they are progressively seeking to participate in this economy 
(Swaton and Baranzini  2013 ), which would need to be evaluated not only in theory 
and discourse, but also in practice. 
 In Geneva, Switzerland, companies who want to be part of the SSE must sign a 
charter, and in doing so, they comply with transparency in reporting, engaging in 
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activities that are of collective/public interest, being fi nancially autonomous from 
subsidies or other forms of support and aiming at non-profi t or limited profi t- 
making. Based on a survey of 195 members in 2008, those employed in the SSE in 
Geneva experience a low rate of difference between the highest and lowest salary 
(by a factor of 1.3–2.3), higher average salaries for entry-level work and high rates 
of people working on fl exible schedules (at an average 50–65 % rate of activity) 
(APRES-GE  2010 ). In Geneva, members must then commit to progressively put in 
place, over 2 years, an environmental management policy, participatory forms of 
management and social management policies that focus on employee diversity and 
welfare (Swaton and Sahakian  2014 ). All sectors of the economy are represented 
among the current 265 members, including health and social services, but also 
banking and insurance companies, housing cooperatives, food services, arts and 
leisure, training and education, among others. 
 Many SSE activities exist as the grassroots level, either marginalized by or hid-
den within the dominant market economy (Miller in Kawano et al.  2009 ). SSE tends 
to include smaller-scale activities, whether local or regional. In some contexts, the 
ambition is to link together different SSE activities in a supply-chain approach, as is 
the case in the Philippines where organic feedstock companies and dairy farms are 
coming together with fair trade associations (Sahakian and Dunand  2015 ). Examples 
of larger SSE enterprises and regional efforts are less common, raising questions of 
scalability. The classic example of a larger scale SSE activity is Mondragón, a coop-
erative based in the Basque region of Spain that is made up of 258 enterprises orga-
nized into a federated governance system including shared fi nancial services and 
technical support (Kaswan  2014 ). The cooperatives in Trento county, northern Italy, 
are also on par with the Mondragón example in terms of scale and effectiveness, 
according to recent empirical research comparing the two (Prades  2013 ). The con-
cept of federating cooperative efforts, sharing services and promoting democratic 
decision-making processes is underway in different contexts, including the  Conseil 
québécois de la co-opération et de la mutualité (CQCM, Canada) and the Democracy 
Collaborative centred around the Evergreen Cooperatives in Cleveland, Ohio (ibid.). 
A magic number is usually upheld as representing the percentage of jobs that are 
involved in the social and solidarity economy: for both France and the City of 
Geneva, the SSE is said to represent approximately 10 % of salaried employment 
(INSEE  2012 ; Dunand  2012 ). 
2.2  What Are the Conceptual Links between SSE and IE, 
and the Limits? 
 In the industrial ecology fi eld, economic profi t is not a central preoccupation. The 
payback of certain efforts in terms of return on investment is important in practice, 
where industrial ecology projects are concerned, but profi t generating is not explic-
itly part of industrial ecology conceptual developments. The founding theoretical 
principles in IE draw from bio-economics, notably the link between natural laws 
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and principles, such as thermodynamics and economic systems (Georgescu-Roegen 
 1971 ,  2006 ). In this perspective, economic activities draw from and are dependent 
on ecosystem services, suggesting that there are limits to economic growth (Daly 
 1977 ; Jackson  2009 ). Understanding patterns and trends from a biophysical per-
spective means assessing values based on environmental resources (material and 
energy), rather than solely price valuation. 
 IE and SSE therefore share the principle that economic activity should be subor-
dinated to other factors. Yet industrial ecology privileges the biophysical dimension 
whereas the social and solidarity economy privileges the social dimension. These 
different priority areas could be problematic: Is it more important to aim for solidar-
ity in social relations and governance structures, or to minimize energy and material 
throughputs? Can one be done at the expense of the other? This raises ethical issues 
in industrial ecology: What if optimal symbiosis is achieved in companies that 
exploit labour, for example? This also raises environmental sustainability issues 
among SSE enterprises: Can social goals be achieved to the detriment of environ-
mental considerations? 
 Beyond the conceptual underpinnings that relate industrial ecology to bio- 
economics and ecological economics, the novelty of industrial ecology is to draw 
inspiration from natural systems. According to Erkman, ‘the entire industrial sys-
tem relies on resources and services provided by the biosphere, from which it can-
not be dissociated’ ( 1997 : 1), yet material and energy throughputs could be better 
managed through a more holistic approach to organizing economic activities and 
industrial systems. Biomimicry in industrial ecology implies tending towards 
reduced resource throughputs and negative impacts. As a descriptive and analytical 
method, industrial ecology helps to uncover the ‘metabolism’ of systems, drawing 
from a comparison with living organisms (Ayres and Simonis  1994 ) towards under-
standing ‘anthropogenic complex and coupled systems’ (Fischer-Kowalski et al. 
 2009 ). In addition to describing and analysing, IE suggests how such a system might 
be ‘restructured to make it compatible with the way natural ecosystems function’ 
(Erkman  1997 : 1) and is therefore also an operational tool. 
 Ehrenfeld ( 2000 ) goes a step further in distinguishing these practical features in 
the fi eld of IE from its founding conceptual basis, which tends towards a normative 
context and can in turn shape paradigmatic thinking. Understood in  analogy to natu-
ral systems, industrial ecology is a practical tool; in using natural systems as a  meta-
phor , industrial ecology has the potential to go beyond prescription and 
techno-focused solutions to become transformative (Ehrenfeld  2003 ; Hess  2009 ). 
The analogy with natural systems allows IE to disengage with questions related to 
people and power relations. There have been efforts to embed industrial ecology in 
social relations (Boons and Howard-Grenville  2009 ). Some work has been done 
relating IE to fair employment (Alsamawi et al.  2014 ), legal considerations (Slone 
in Cohen-Rosenthal and Musnikow  2003 ) and the role of consumer culture and eth-
ics (Hertwich  2005b ; Ehrenfeld  2008 ; Sahakian and Steinberger  2011 ), but these 
aspects have not been suffi ciently theorized to date. The work of the late E. Cohen- 
Rosenthal on environmental, labour and social issues is a key contribution in this 
area. His focus on workplace issues (Cohen-Rosenthal  1979 ), specifi cally in the 
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industrial ecology community (Cohen-Rosenthal  2004 ), was consistently critical of 
reductionist strategies that would rely solely on engineering know-how, proper tech-
nologies and market-based incentives. For Cohen-Rosenthal, the focus should be on 
social processes, or the actual points of connection between material and energy 
fl ows, and specifi cally connections between people. Yet little attention is given in IE 
to the relation between interests, institutions and resources (Opoku  2004 ), and this 
dimension remains to be further conceptualized – although interest in this dimen-
sion has been growing in the past decade, as we will now turn to. 
 IE engages with various tools, which are now considered a part industrial ecology 
approaches, including Input–Output Accounting and Material Flow Analysis, as well 
as Life Cycle Assessments. The value of LCA has been to extend beyond the ‘end of 
pipe’ perspective, which only addresses fi nal outputs, in terms of pollution and envi-
ronmental degradation. Rather, inputs and outputs are described and can be quanti-
fi ed and qualifi ed across the production-consumption chain, from extraction of 
natural resources, through manufacturing, distribution, usage and fi nal disposal. In 
more recent years,  social LCA has developed to consider the social impacts in the life 
cycle of products and processes (UNEP  2009 ; Andrews et al.  2009 ; Hauschild et al. 
 2008 ), with more recent work in developing a social hotspots database that includes 
a consideration of labour intensity and worker rights (Benoit-Norris et al.  2012 ) and 
on integrating occupational health and safety standards (Scanlon et al.  2015 ). One 
aspect of the social and solidarity economy is that the primacy of people over profi t 
is not an ‘end of pipe’ gesture, but rather embedded across the economic activity in 
question, from its guiding principles and mission, to how salaries and employee ben-
efi ts are organized, to how profi t is shared. We will come back to this notion in the 
next section of this chapter, when we consider forms of ‘end of pipe sharing’ to dis-
tinguish more robust solidarity economy activities from ‘business as usual’. 
 The notion of reciprocity, which is an important concept underpinning the SSE, is 
interesting to explore in relation to IE. If we continue with the notion of IE as being 
based on a metaphor, can we identify any forms of reciprocity in nature? In other 
terms, do we see cooperation or competition in natural systems? Ehrenfeld ( 2000 ) 
suggests that a balance is needed between both. Does altruism exist in nature? Perhaps 
something closer would be mutualism, which would suggest cooperation between 
members that lead to mutually benefi cial or even neutral outcomes. For Ehrenfeld, 
‘…the power of the concept of industrial ecology lies in its normative context and in 
its potential to shape paradigmatic thinking. It is normative in the sense that (…) three 
features of the ecological metaphor – community, connectedness, and cooperation – 
are characteristics we should strive for in designing our worlds.’ (Ehrenfeld  2000 : 
238). These three features, of community, connectedness and cooperation, are closely 
related to the social and solidarity economy and would merit being further conceptu-
alized. We could draw on the work of Pierre-Joseph Proudhon (1809–1865) here, the 
father of mutualism in economic theory, who suggested that human activities could 
be mutualized towards the creation of a collective good. 
 In terms of governance systems, the notion of voluntary engagement in comple-
mentary relations, which is important in the SSE literature, is not explicit in the IE 
literature. Forms of auto-organization are usually upheld as the preferred way of 
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achieving symbiosis, defi ned as system exchanges that convert ‘negative environ-
mental externalities in the form of waste that used to be discarded into positive 
environmental externalities such as the spillover benefi ts of decreased pollution and 
reduced need for raw material imports’ (Chertow and Ehrenfeld  2012 : 15).  Industrial 
symbiosis research points to the relevance of self-organizing systems, working in 
mutually benefi cial forms of cooperation, with mobilization capacity, and on a local 
and regional scale (Massard et al.  2014 ; Chertow and Ehrenfeld  2012 ; Boons and 
Spekkink  2012 ; Chertow  2007 ), which is very much the terrain of the social and 
solidarity economy. As different cooperative movements begin to federate and cre-
ate new models in the SSE, the industrial ecology community could gain from 
understanding how services are shared and maximized between these entities. 
Cooperatives are not the usual stomping ground of industrial ecology activities, but 
could represent an interesting starting point for discussions that bring together 
social and biophysical dimensions. 
 Given the important role of small-to-medium enterprises (SMEs) in developing 
countries and following the fourth World Social Forum in 2004 (Mumbai, India), a 
report focusing on the social responsibility of SMEs also sought to make a link 
between industrial ecology and the solidarity economy. In that report, the late Ramesh 
Ramaswamy – co-author of a novel book on applied industrial ecology in developing 
countries and particularly India (Erkman and Ramaswamy  2003 ) – suggested that 
SMEs could gain competitive advantages in the global market by organizing produc-
tion into ‘complementary clusters’ particularly in the agricultural sector (Asian 
Coalition  2004 : 17). The report suggested industrial ecology could enhance the 
‘social responsibility’ of SMEs in four ways, by addressing: ‘producers (greater con-
sciousness in using biodegradable and recyclable materials, lesser waste, more prof-
its); consumers (better quality products); the environment (lesser toxic wastes); and 
society at large (more socially responsible enterprises, healthier environment)’ (ibid.). 
 In theory, industrial ecology principles should be retained, no matter the organi-
zational structure or system at hand, be it a for-profi t SME or a cooperative. Here 
industrial ecology joins recent interpretations of the social and solidarity economy, 
in focusing more on how guiding principles can be applied in practice, rather than 
on institutional settings. That being said, there tends to be a bias towards democratic 
systems in the industrial ecology literature; the same is true for the social and 
 solidarity economy, which upholds democracy as the key governance system. On 
this level, the two fi elds are compatible. 
3  Linkages Between the SSE and IE in Practice 
3.1  The Sharing Economy vs. End of Pipe Giving: 
Applicability to IE 
 The sharing economy is generally understood as involving ‘sharing’ in the creation, 
fi nancing, production, distribution and consumption of a variety of goods and ser-
vices. Certain activities that fall under this banner are part of the current dominant 
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market economy, based on the maximization of utility and the meeting of needs 
towards pecuniary goals. On the other hand, the sharing economy could be seen as 
part of the solidarity economy, including activities that aim towards solidarity and 
mutual support. In the latter reading, ‘sharing’ would be less about maximizing 
unused resources and more about placing resources ‘in the commons’, drawing 
from theories in environmental governance and alluding to forms of voluntary, col-
lective action around resource usage (Ostrom  2001 /1990). A key distinction here is 
to understand sharing not as the distribution of pieces of a pie, albeit in collaborative 
ways, but rather ‘sharing’ based on an understanding of identifi ed and recognized 
societal needs, through democratic processes, and with regards for current and 
future generations (Servet  2014 ) – or as part of the social and solidarity economy. 
 In either defi nition of sharing – as part of the competitive market economy or the 
solidarity economy – the notion of optimizing resources is highly compatible with 
industrial ecology principles. The de-materialization of the economy has been a 
central theme in industrial ecology these past years. Placing value on under- or un- 
used resources is also promoted in the ‘sharing’ economy. Industrial ecology 
approaches could help consider the wider system, beyond a unit or transaction, to 
determine whether there are any rebound effects associated with such forms of shar-
ing. By renting fashionable clothing, for example, does overall private acquisition 
of consumption increase or decrease? Has car sharing led to increases in private car 
ownership or increases in public transportation, and over what scale? In terms of 
describing activities within the sharing economy, industrial ecology could help pro-
vide a lens through which to understand where ‘sharing’ is actually taking place: is 
there only ‘end of pipe sharing’, once a resource has already been developed and 
privately owned; or is ‘sharing’ built into the entire process, in how a product or 
service is conceived, delivered and maintained? As an operational tool, industrial 
ecology could help suggest how certain practices within a sharing economy could 
be restructured, towards a normative goal of more effi cient resource usage and less-
ened environmental impact. Industrial ecology has a role to play in helping to better 
defi ne whether the sharing economy is leading to a more optimal system overall and 
to what extent, based on biophysical considerations. 
 The sharing economy, in all different forms, is well underway and provides an 
opportunity for industrial ecology practitioners to break with the notion of ‘produc-
tion and consumption’ to consider new ways of maximizing resources, from peer-
to- peer exchanges, as well as new business models. The ‘sharing’ taking place in the 
social and solidarity economy could therefore be a rich terrain for further study and 
practice. Industrial ecology methodologies could be applied for better evaluating 
and guiding activities towards more effi cient ‘resource’ sharing; but perhaps more 
importantly, advances in sharing in the social and solidarity economy could further 
inform the industrial ecology community towards a more holistic reading of socio- 
industrial ecosystems – integrating questions of current and inter-generational soli-
darity and mutual support, as well as questions related to power, trust, wellbeing 
and governance, towards collaborative industrial eco-systems. 
 The emphasis on maximizing local resources towards symbiosis could benefi t 
from some of the approaches being developed in the sharing economy, not least the 
use of information and communication technologies that distinguish from more tra-
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ditional forms of sharing. Tools for ‘sharing’ are being developed through new 
smart phone apps and web sites, using participative methods in their design and 
deployment, and based on establishing relations of trust through peer review sys-
tems. Trust has been a central theme in symbiosis studies, within the industrial ecol-
ogy community, and much could be learned from the ‘sharing’ economy in this 
respect. One aspect of the sharing economy that is currently gaining the attention of 
researchers and practitioners working on labour relations is the question of casual-
ized labour or the precarity of labour in the sharing economy. In considering the 
future of environmental reporting, attention should also be placed on labour issues 
as well as human rights (Fatkin in Sarkis  2001 ). The work of Cohen-Rosenthal 
would be relevant here, to place a focus once more on labour conditions and the 
workplace, as a way to contribute to employee and societal wellbeing – as discussed 
in the Chap.  8 by Wiedmann in this volume. 
 Finally, the maximization of resources through ‘sharing’ could be more effective 
in some cases when taken out of the market economy and placed into the solidarity 
economy. As Guillaume Massard suggests, founder of SOFIES industrial ecology 
consulting group, ‘the solidarity economy in Geneva allows the development of 
business models for material reuse with other conditions than the typical market 
conditions, making it attractive to recycle certain materials that would not be col-
lected if subjected to the market economy prices’ (Massard  2015 ). In Geneva, social 
reinsertion programs are part of the SSE, whereby unemployed people are given 
positions in enterprises as part of their training, some of which focus on recycling 
materials such as electronic products. In the case where the State does not offer 
subsidies to an enterprise directly but allows for this form of subsidized labour, the 
business model for recycling such products can become more attractive. ‘Everything 
that goes beyond market profi tability, this is where the solidarity economy can 
introduce different biases, such as complementary currencies or subsidized labour,’ 
according to Massard. 
3.2  Community  Currencies : Idea of Démurage 
and Applicability to IE 
 National currencies are a fairly recent invention: centralizing money was fi rst con-
ceived by European royalty, in attempts to limit feudal power, then reinforced by 
empires seeking tighter control of the colonies, and fi nally by the modern nation- 
states. Money is far from being neutral: it affects the kind of transactions we make, 
and the kinds of relations we establish with those exchanges and within society 
(Lietaer and Kennedy  2008 ); the value of money is ultimately a social construct 
(Graeber  2001 ). Historically, diverse monetary systems always existed in parallel, 
around the world, from Europe to Indonesia (Sahakian  2014 ). The thirteenth cen-
tury Republic of Venice had two types of currencies for external commerce, the 
 ducat (silver) and  zecchino (gold), and two other currencies in less precious metals 
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for local exchanges, the  nasoni and  cavalotti (Lietaer and Kennedy  2008 ). In mak-
ing a parallel to industrial ecology concepts, having different types of currencies 
working together in a complementary manner tends towards ecosystem diversity. 
Our national and supra-national currencies, by contrast, are similar to monoculture 
farming; a weak euro impacts the entire euro-zone along with international trade, 
with no other currencies in place to provide a stabilizing effect. The argument for 
complementary currencies rests on the need for system diversity in our monetary 
systems. 
 Beyond national currencies, other forms of monetary units exist and are widely 
exchanged as complementary currencies, such as airline mileage (The Economist 
 2005 ) and Bitcoins (McMillan  2014 ). One defi nition of complementary currencies 
is that they exist at the nexus of unsatisfi ed needs and under-utilized resources 
(Lietaer and Kennedy  2008 ). In 2010, an estimated one million people worldwide 
engaged in complementary currency systems in over 4,000 associations in over 
forty countries (Blanc  2010 ); no doubt this number has increased since then. 
 Currencies can have aims other than facilitating exchange, creating wealth, promot-
ing brand loyalty or allowing for the redistribution of wealth through taxation. This 
is where the notion of community currencies comes in, as a subset of complemen-
tary currencies, and tied to the guiding principles of the social and solidarity econ-
omy (SSE). Community currencies are often designed towards social or 
environmental aims, are generated in and spent in a given region and not tied to 
national currencies, thus sheltered from the whims of international fi nancial mar-
kets. The advocates of community currencies point to the need to diversify the local 
economic system and harness the potential of regional wealth creation and related 
expenditures. For Blanc ( 2010 ), one of the main objectives of such currencies is to 
‘resist globalization’ and encourage the use of local income for local production and 
consumption; a second objective is to benefi t local populations through a fairer 
distribution of wealth, rather than wealth accumulation among an elite; third, such 
currencies should aim at transforming the nature of trade and solidifying social rela-
tions based on trust, proximity between producer and consumer and the notion of 
producer as consumer (or ‘prosumer’). Handbooks designed to guide those inter-
ested in stimulating regional economies are available (Lietaer and Kennedy  2008 ). 
 Examples of community currencies have fl ourished in the past two decades and 
around the world through what are called  Systèmes d’échanges locaux ( SEL) or 
Local Exchange Trading Systems (LETS). The fi rst LETS in the UK was created in 
Norwich in 1985, growing by 2001 to include 300 trading schemes, involving 
22,000 people and an annual turnover equivalent of £1.4 million (Williams et al. 
2001 in Seyfang  2007 ). The local exchange systems can involve the trading of dif-
ferent products and services, but also time as a resource. This relates to time bank-
ing, a form of exchange based on the egalitarian notion that each member’s time is 
equivalent to another’s. Services such as baby-sitting or painting can be exchanged 
for computer programming or legal advice, with no distinction between the type of 
service offered; it is an hour of time that is being exchanged. Time banks are increas-
ingly the subject of academic research: in the recent edited volume,  Sustainable 
lifestyle and the quest for plenitude (Schor and Thompson  2014 ), the up- and down- 
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sides of a Boston time bank are discussed, based on empirical research. The reason 
LETS have remained small and marginal, in relation to the dominant market econ-
omy, may have to do with a number of factors, which might include the question of 
quality of skills being traded, the availability of staple goods and services and gov-
ernment regulations that count LETS earnings as equivalent to cash income, among 
others (Seyfang  2007 ). 
 Japan was a forerunner in community currency experiments: in the 1970s, a vol-
unteer labour bank allowed for inter-generational care, but was modestly successful 
(Hirota  2011 ). In the late 1990s, the Director of Service Industries Division of the 
Ministry of Economics,  Trade and Industry (METI), Toshiharu Kato, founded the 
Eco-Money network to support regional experiments in new currencies across 
Japan. 4 By 2003, 25 projects were implemented by 55 different organizations across 
the country. The main roles of Eco Money projects are to enhance community integ-
rity, foster public participation, create a sustainable economic environment and 
maintain a viable natural environment (Okuno  2004 ). In the Chiba prefecture, the 
“peanut” was introduced as a regional currency, where one “peanut” is equal in 
value to one yen; one hour of work is equal in value to 1,000 peanuts, with all trans-
actions recorded as “plus and minuses” on individual record sheets. For example, 
peanuts can be gained by helping someone build a web site and driving a neighbour 
to the hospital, which can then be used towards paying for a language class (Okuno 
 2004 ). Visitors to the 2005 World Exposition in Aichi, Japan, could earn Expo Eco- 
Money points through pro-environmental actions (e.g., bringing your own bag to 
the store, for example), which were then exchanged for services or products or used 
to make donations to environmental projects. In another example in the Yasu-Cho 
community in Shiga prefecture, community members came together to help protect 
local forests and raise environmental awareness. An  eco-yama (eco-mountain) card 
was issued to encourage people to earn credit by helping to maintain the forest or to 
help develop local renewable energies (solar and biomass). Local stores and busi-
nesses agreed to accept these credits, creating a local currency in solidarity between 
local commerce, residents and the natural environment. 
 Levine ( 2003 ) suggests that one of the limits of the IE-natural system analogy is 
that products play a central role in the economy: interactions or exchanges in indus-
trial ecology are mutualistic when they create a positive feedback loop in terms of 
product value and related economic benefi ts, yet there is no ‘analogy’ with a socially 
constructed ‘product value’ in natural systems. We might imagine new ways of 
assigning value to under-utilized material and energy resources, by creating new 
ways of trading such products and services outside of the capitalist market econ-
omy – by incorporating social and environmental values, for example. In relation to 
4  According to Lietaer ( 2004 ), eco-monies were introduced as part of a regional development strat-
egy following Kato’s investigations in regional development elsewhere. His study of high-tech 
development models in the United States, including Silicon Valley, lead him to conclude that 
regional learning clusters should be promoted, involving entrepreneurs and small corporations, 
alongside ecological, economic, and community-driven initiatives (Okuno  2004 ). Complementary 
currencies were seen as part of this design. 
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climate change, one proposal is to reward low-carbon investments through the cre-
ation of a monetary unit based on the social cost of carbon (SCC): in this example, 
‘the SCC is neither a market price, nor the tax incorporated in the prices of goods. 
It is a notional price defi ned as the social value of avoided CO 2 emissions’ (Aglietta 
et al.  2015 : 4), which relies on a strong independent body to calculate exactly what 
that price might be. In this approach, the monetary unit is assigned a politically 
negotiated value, and not a value based on the whims of a capitalist marketplace. 5 
 To further this example around a SCC currency, the notion of  démurage could be 
of interest, defi ned as a negative incentive against the accumulation of 
notes. 6 Démurage is a familiar term in complementary currencies, as it stimulates 
the constant exchange of complementary currencies, against the accumulation of 
wealth and towards its distribution. When a currency has been assigned  démurage , 
the more money you accumulate over time, the lesser the value of that money. In the 
example of a monetary unit based on the social cost of carbon, this could incentivise 
the holders of this currency to accelerate their investments in low-carbon projects – 
rather than hoard carbon credits for the purpose of fi nancial speculation. To return 
to the founding metaphor of IE, the accumulation of benefi ts (i.e., endless profi ts) is 
not apparent in ecosystems, which tend towards equilibrium.  Démurage could limit 
the effects of accumulation for a complementary currency that strives towards envi-
ronmental goals. Whether this type of system would be state and independently 
regulated (as Aglietta et al. suggest in relation to this version of a monetary unit 
based on the SCC), driven by enterprises, or managed by everyday people remains 
to be debated, along with an assessment of the resulting environmental impacts. 
3.3  Crowdfunding in the Solidarity Economy: 
towards IE Principles 
 Rifkin claims in his latest book ( 2014 ) that we are facing a transformation in modes 
of production and operation, largely due to new technologies, and in a transition 
from a capitalist to collaborative marketplace. The fi nancial sector is no exception 
to this trend: promoted through the Internet and mobile payment services, new 
5  There is much debate around the social cost of carbon (SCC), as well as the notion of a more 
versatile shadow price of carbon (SPC) used internally by companies in their strategic planning 
(CDP  2013 ) or in the policy arena (Price et al.  2007 ). The point here is not to discuss these develop-
ments in depth but rather illustrate the example of how a monetary unit could operate outside of the 
marketplace, based on values assigned through policy negotiations – assuming democratic pro-
cesses and a strong independent regulatory body. 
6  The notion of  démurage emerged in 1933, when the Austrian village of Wörgl introduced a new 
currency designed with a negative incentive against the accumulation of the notes. The National 
Bank of Austria closed down this experiment within a few months, fearing it would be replicated 
to other regions and ultimately challenge the national currency (Sahakian  2014 ). The concept is 
still alive today, however, with various community currencies building in  démurage to insure the 
circulation of notes. 
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opportunities for raising donations, credit and loans abound. Given the credit crunch 
in certain contexts, some of these online platforms offer more favourable interest 
rates than traditional lending mechanisms. Certain fi nancial platforms are ‘business 
as usual’, facilitated by new technologies; however, some of these online services 
could fall under the umbrella of the social and solidarity economy. In Sahakian and 
Servet ( in press ), the distinction is made between crowdfunding that aims towards 
‘communal sharing’  versus self-interest. Related to the former defi nition, crowd-
funding that tends towards solidarity implicates people coming together to address 
a broader need, serving either social or environmental aims. 
 Certain crowdfunding platforms attempt to achieve these aims (e.g., SPEAR and 
Kisskissbankbank), while others focus specifi cally on promote investments in 
renewable energies (e.g., Solar Mosaic and Wiseed). 7 Certain platforms propose 
both ‘business as usual’ projects as well as projects that aim at a social good. Take 
for example Kickstarter: raising funds for the customizable smart watch ‘Pebble’ 8 
does not aim towards achieving a greater environmental or social common good 
(although this may be a matter of perspective), whereas raising funds for favela 
painting does aim to transform an under-privileged area of Rio. In the case of Smart 
Angels or Unilend, 9 the projects fi nanced tend to fall in the ‘business as usual’ cat-
egory and these platforms are also based on capitalistic notions, in that they are 
privately owned and seek pecuniary gains. The type of institutional framework gov-
erning a platform does not determine its mission of purpose. There is currently very 
little information publicly available on how such platforms operate in practice, 
including their governance systems, and this merits further study, particularly in 
relation to notions of democratic governance systems. 
 Assessing the level of ‘communal sharing’ and ‘solidarity’ that takes place 
through crowd-funding entails considering a range of factors, including the motiva-
tions for setting up such a platform, for proposing projects and contributing funds. 
Such projects would need to be evaluated over time, to ensure that they deliver on 
their promises.  Crowdfunding could benefi t the industrial ecology community in 
one obvious way, in raising funds for interesting and novel projects. In other sectors, 
crowdfunding has been used to test the viability or public support for certain initia-
tive. Crowdfunding for a new biogas facility for example could demonstrate the 
interest and acceptance among the general public for such a project. 
 There is yet another way in which crowdfunding could work in synergy with 
industrial ecology: as an investment tool. The economic gains made through reduc-
ing consumption and via effi ciency measures can lead to decreases in consumption 
that are lower than expected through a direct rebound effect (Hertwich  2005a ). 
More challenging to measure is ‘indirect rebound’, where for example money saved 
through reduced energy or material consumption in one consumption area (e.g. 
7  See associated websites:  www.spear.fr ,  www.kisskissbankbank.com , joinmosaic.com,  www.
wiseed.com 
8  See Pebble project page on the Kickstarter website:  www.kickstarter.com/projects/597507018/
pebble-e-paper-watch-for-iphone-and-android (Retrieved March 3, 2015). 
9  See:  www.smartangels.fr ,  www.unilend.fr 
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switching from car journey to bicycles) leads to funds spent on other energy- and 
material-intensive activities (e.g., a long distance fl ight). Economy-wide rebound 
considers the effects such rebounds might have across the economy (Druckman 
et al.  2011 ). Using the savings generated from increased effi ciencies to invest in 
projects that aim towards industrial ecology goals could be one way to counter such 
rebounds (as also discussed by Druckman and Jackson, Chap.  9 in this volume), 
with certain crowdfunding platforms providing the opportunity for such invest-
ments (Sahakian and Servet  in press ). While quantifying and qualifying rebounds is 
a diffi cult exercise, allowing more opportunities for people to invest more directly 
in environmentally sound and socially just activities, seems like a logical way 
forward. 
4  Conclusion 
 In this chapter we have considered the links and tensions between the fi elds of the 
social and solidarity economy (SSE) and industrial ecology (IE), highlighting new 
directions for refl ection, research and practice in industrial ecology. This exercise 
raises more questions than answers. The fi rst main conclusion is about value sys-
tems and paradigms: the SSE tends to place people over profi t; the IE fi eld tends to 
put planet over profi t, both therefore go beyond pecuniary interests yet are based on 
differing normative goals. By placing these two fi elds side by side, it becomes 
apparent that the IE fi eld could further theorize questions related to social context 
and power structures. The notion of solidarity in relation to the workplace is becom-
ing increasingly topical in discussions around the sharing economy: ethical issues 
are emerging around questions of employment security, health and safety standards, 
employee personal development and employee sharing in value creation and related 
wealth (Conway  2014 ). The question of labour precarity will no doubt increase in 
the coming years, thus the relevance of Cohen-Rosenthal’s contribution to the IE 
literature as well as more recent work on employee wages, health and safety. In 
addition to the increasing focus on consumption and consumers in the IE fi eld over 
the past decade, more attention could also be given to production and specifi cally 
labour relations: would a ‘world of work’ based on solidarity contribute to greater 
prosperity? 
 Beyond considering how IE might integrate principles from the SSE, another 
approach would be to question whether solidarity, in a community or between dif-
ferent stakeholders in an economic activity, might be a promising foundation for 
industrial symbiosis (see Chaps.  5 by Chertow and Park, and  19 by Bailey in this 
volume). Rather than ‘create’ an eco-community or industrial eco-park through top- 
down policies, or hope that bottom-up forms of symbiosis will emerge from self- 
organizing entities, one interesting new avenue for the industrial ecology community 
would be to assess where the SSE is already active in certain fi elds – at the level of 
cooperatives, SMEs, larger enterprises, neighbourhoods or regions – then build on 
the existing relations of trust and solidarity, to maximize resource  effi ciency . 
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Whether ‘solidaristic’ enterprises would be more receptive to such efforts and more 
adept at embracing such resource exchanges remains to be seen and would be an 
interesting area of future research. Another fi eld of inquiry would be to ascertain to 
what extent companies already involved in symbiotic relations also embody social 
and solidarity values. Chertow and Ehrenfeld found that ‘one of the most distinctive 
elements of industrial symbiosis is that, while all industrial actors seek to reduce 
private costs and increase private benefi ts, those in the symbiotic networks that have 
been studied also participate in the creation of public environmental benefi ts’ ( 2012 : 
18). Here, the SSE can contribute through an analysis of the profi t structure, gover-
nance system, societal aims and, more generally, in better understanding the culture 
and values within such systems. Two other fi elds of inquiry involve the consider-
ation of ‘solidaristic’ crowdfunding as an opportunity for abating economy-wide 
rebound effects through the promotion of more socially just and environmentally 
sound investments; and fi nally, the potential for complementary currencies to work 
towards industrial ecology aims, such as reducing global carbon emissions. 
 One of the weaknesses of the social and solidarity economy has been that of 
scale: although various institutions exist at the level of cities, countries and regions 
to federate activities across sectors, the actors within the SSE typically operate on a 
more micro scale. Over the past few years, there has been increasing attention to 
macroeconomic thinking in the industrial ecology and ecological economics com-
munity, questioning notions of wellbeing and prosperity, the inadequateness of cur-
rent models and the need for transformative investments in the future (Røpke in 
Cohen et al.  2013 ; Jackson  2009 ; Victor  2008 ). As Tim Jackson put it ‘The truth is 
that there is as yet no credible, socially just, ecologically sustainable scenario of 
continually growing incomes for a world of 9 billion people.’ ( 2009 : 86). The social 
and solidarity economy is not a magic wand solution and operates at the margins of 
the dominant capitalist economy, yet it is well underway and expanding, in research 
and practice. Refl ecting on how the SSE and industrial ecology community might 
come together towards more macro-level perspectives would be a worthy exercise. 
One main outcome of this analysis is that transactions and exchanges are important 
fl ows, but more attention should be placed on the underlying values holding together 
our everyday practices and put forward in our economy, workplaces and society as 
a whole – including social and environmental values that are not always aligned. 
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